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DETAILED ACTION 

This Office action is in response to application papers filed on 05 November 2003 
and to applicant's amendment filed on 28 June 2005. 

Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1 -23, in the reply filed on 
28 June 2005 and cancellation of the non-elected claims 24-36 are acknowledged. 

2. Applicant's election with traverse of Species 1 , claims 1 -1 8, in the reply filed on 
28 June 2005 is acknowledged. The traversal is on the grounds that the search of both 
species 1 and species 2 should not require a serious burden since they are similar in 
scope. This is found to be persuasive and the restriction to the patentably distinct 
species is hereby withdrawn. Accordingly, claims 1-23 will be examined on the merits. 

Specification 



3. 



The disclosure is objected to because of the following informalities: 
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In paragraph [0016], change "p-type" to -n-type- because Figs. 2(a)-2(j) depict a 
process for forming n-type devices (see paragraph [0026], first sentence); 

In paragraph [0017], change "n-type" to ~p-type- because Figs. 3(a)-3(d) depict 
a process for forming p-type devices (see paragraph [0041], first sentence); 

In paragraph [0038], fourth sentence, change "source/drain regions 30" to 
-source/drain regions 340. and 341- because the source/drain regions for the p-type 
transistors are designated as reference numbers 340 and 341 in Fig. 3(d) (see 
paragraph [0043], last sentence); and 

In paragraph [0044], third sentence, change "gate electrode 242" to -gate 
electrode 237- because the gate electrode for the n-type transistors is designated as 
reference number 237 in Fig. 2(j) (see paragraph [0036], fourth sentence). 
. Appropriate correction is required. 

Claim Objections 

4. Claims 1 1 , 18, 23 are objected to because of the following informalities: 
In claim 11, line 3, change "doped region" to -doped portion- for proper 

antecedence to claim 1 , line 3; 

In claim 1 8, line 2, use upper case O to designate oxygen in the chemical 

abbreviation for silicon oxynitride; and 

In claim 23, line 2, use upper case O to designate oxygen in the chemical 

abbreviation for silicon oxynitride. 
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Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 7-14, 20-23 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The term "an n-type device" as used in claim 7, line 2 does not particularly point 
out if it is supposed to be the n-type device from claim 1 , lines 1-2 or a different n-type 
device. 

Claim 8 recites the limitation "the deposited patterned photo-resist layer" in lines 
1-2. There is insufficient antecedent basis for this limitation in claim 8. 

Claims 9-14 are rejected under 35 U.S.C. 112, second paragraph, because they 
depend on claim 8. 

The term "the strain layer" as used in claim 20, line 1 does not particularly point 
out if it is supposed to be the strain layer on the semiconductor substrate (claim 19, line 
3) or the strain layer in the gap (claim 1 9, line 8). 
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The term "the strain layer" as used in claim 21, line 1 does not particularly point 
out if it is supposed to be the strain layer on the semiconductor substrate (claim 19, line 
3) or the strain layer in the gap (claim 19, line 8). 

The term "the strain layer" as used in claim 22, line 1 does not particularly point 
out if it is supposed to be the strain layer on the semiconductor substrate (claim 19, line 
3) or the strain layer in the gap (claim 19, line 8). 

The term "the step of growing a strain layer" as used in claim 23, lines 1-2 does 
not particularly point out if it is supposed to be the strain layer on the semiconductor 
substrate (claim 19, line 3), the strain layer in the gap (claim 19, line 8), or both strain 
layers. 



Claim Rejections - 35 USC § 102 



7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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8. Claims 1-2, 7, 17-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Roberds et al. (US 2002/0086472 A1 - from applicant's IDS filed on 6-28-04). 

Referring to Figs. 1-7 and paragraphs [0020] to [0043], Roberds et al. disclose a 
method for forming MOS transistors that includes the following features: 

• A silicon substrate (16) is provided that can be made p-type by doping with boron 
or n-type by doping with arsenic (see paragraph [0021]); 

• Portions of the substrate (16) are removed as shown in Figs. 1-3 to form an 
opening that tunnels underneath the channel (28) of a transistor (10); and 

• A strain layer (34) that can be silicon-germanium is epitaxially grown under the 
channel as shown in Fig. 4 and as described in paragraphs [0032] to [0034]. 
These are all of the limitations as set forth in claims 1-2, 7, 17-18 of the 

applicant's invention. 

9. Claims 1, 18-19, 23 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Lee et al. (US 6,825,086 B2). 

Referring to Figs. 1-4, 9, 11 and column 2, line 46 to column 5, line 50, Lee et al. 
disclose a method for forming a strained channel CMOS device that includes the 
following features: 

• A silicon wafer (102) is provided that can be doped either n-type or p-type (see 
column 2, lines 49-51); 

• A silicon-germanium epitaxial layer (104) is grown on the wafer (102) as an 
initially strained layer (see column 2, lines 52-54); 
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• A silicon layer (108) is grown on the silicon-germanium epitaxial layer (104) (see 
column 2, lines 58-60); 

• A trench (300) is formed by etching through the silicon layer (108) and the 
silicon-germanium epitaxial layer (104) to the wafer (102) (see column 3, lines 4- 

5); 

• The trench (100) is lined with a silicon oxide liner (400) (see column 3, lines 22- 
24); and 

• NMOS and PMOS transistors are formed on the substrate as shown in Fig. 9 
(see column 3, lines 43-48). 

These are all of the process limitations as set forth in claims 1, 18-19, 23 of the 
applicant's invention. Regarding the growing a strain layer in the gap limitation of 
applicant's independent claims 1,19, this is a functional limitation that is presumed to 
be inherent to the above method of Lee et al. because their method is substantially 
identical to the applicant's method as claimed in claims 1, 18-19, 23. Accordingly, per 
MPEP section 21 12.01, the burden now shifts to the applicant to show that their as 
claimed method is different. 

10. Claims 1, 3-4, 8-12, 15, 18 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Chen et al. (US 6,891,192 B2). 

The applied reference has common inventors with the instant application. Based 
upon the earlier effective U.S. filing date of the reference, it constitutes prior art under 
35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a 
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showing under 37 CFR 1 .132 that any invention disclosed but not claimed in the 
reference was derived from the inventor of this application and is thus not the invention 
"by another," or by an appropriate showing under 37 CFR 1.131. 

Referring to Figs. 3-9 and column 2, line 52 to column 7, line 10, Chen et al. 
disclose a method for forming PFETs and NFETs that includes the following features: 

• A substrate (16) is provided that can include a single crystal region (14) of 
silicon-germanium (see column 3, line 63 to column 4, line 3); 

• The single crystal region (14) can nominally contain as little as 1 % germanium 
(see column 3, lines 54-62), so it is reasonable to interpret the single crystal 
region (14) as being silicon that is doped with germanium; 

• Trenches (60) are formed in the single crystal region (14) corresponding to 
source/drain regions of a PFET gate stack (25) as shown in Fig. 5 to form gaps 
that are not under the PFET channel; 

• While the trenches (60) are formed, an NFET gate stack. (45) is covered using 
photoresist as a mask (58), which is subsequently removed (see column 5, lines 
57-62 and column 6, lines 9-15); 

• A strain layer (62) that is preferably silicon-germanium (see column 3, lines 29- 
36) is epitaxially grown in the trenches (60) as shown in Figs. 6-7 and as 
described in column 6, lines 19-41; 

• Source/drain regions (66) are grown over the strain layer (62) as shown in Fig. 8 
and as described column 6, lines 42-51; and 
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• Spacers (29, 30) are formed on sidewalls of the PFET gate stack (25) and the 
NFET gate stack (45) as shown in Figs. 3, 9 and as described in column 5, lines 
47-50 and column 6, lines 54-61. 

These are all of the limitations as set forth in claims 1, 3-4, 8-12, 15, 18 of the 
applicant's invention. 



Claim Rejections - 35 USC § 103 



1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



12. Claims 5-6, 8-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Roberds et al. (US 2002/0086472 A1 - from applicant's IDS filed on 6-28-04) as applied 
to claim 1 above, and further in view of Sugawara et al. (US 2001/0003364 A1 ). 

A shown above, Roberds et al. anticipate claim 1 of the applicant's invention. 
However, Roberds et al. lack the further limitations to claim 1 as set forth in claims 5-6, 
8-14 of the applicant's invention. Regarding claims 5-6, 8-10, Sugawara et al. teach the 
use of resist masks for fabricating NMOS and PMOS transistors on the same silicon 
substrate and subsequently removing the resist masks (see paragraphs [0023] and 
[0024]). Regarding claims 11-14, Sugawara et al. teach the formation of shallow trench 
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isolations (10a) by filling trenches (9) with silicon oxide as shown in Figs. 5A-5C and as 
described in paragraphs [0040] to [0042]. 

Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to combine the teachings of Roberds et al. and Sugawara 
et al. in order to use resist masks for processing NMOS and PMOS devices separately 
and also for forming isolation trenches, as taught by Sugawara et al. The use of 
photoresist masks are well known in the semiconductor art as a way to protect regions 
of a semiconductor substrate while processing exposed regions of the substrate, for 
example, by using the masks as a pattern to etch the exposed regions as specifically 
taught by Sugawara et al. (see paragraphs [0023] and [0040]). 

13. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (US 6,891,192 B2) as applied to claim 15 above, and further in view of Tweet et al. 
(US 6,703,293 B2). 

The applied reference has common inventors with the instant application. Based 
upon the earlier effective U.S. filing date of the reference, it constitutes prior art only 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: 
(1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in the 
reference was derived from the inventor of this application and is thus not an invention 
"by another"; (2) a showing of a date of invention for the claimed subject matter of the 
application which corresponds to subject matter disclosed but not claimed in the 
reference, prior to the effective U.S. filing date of the reference under 37 CFR 1.131; or 
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(3) an oath or declaration under 37 CFR 1 .130 stating that the application and reference 
are currently owned by the same party and that the inventor named in the application is 
the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

As shown above, Chen et at. anticipate claim 15 of the applicant's invention. 
However, Chen et al. lack the further limitation to claim 15 as set forth in claim 16, which 
is to use a germanium doping concentration that ranges from 1 x 10 14 Ge/cm 2 to 1x10 16 
Ge/cm 2 . Tweet et al. teach that germanium can be implanted using a dose that ranges 
from 5 x 10 13 Ge/cm 2 to 1x10 15 Ge/cm 2 (see column 4, line 66 to column 5, line 20). 

Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to combine the teachings of Chen et al. and Tweet et al. in 
order to dope the substrate of Chen et al. with germanium using ion implantation as 
taught by Tweet et al. Tweet et al. recognize that ion implantation is one way to dope a 
semiconductor layer with germanium (see column 4, line 66 to column 5, line 20). 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Murakami et al. and Xiang teach field effect transistors that 
utilize strain layers. 
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1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen W. Smoot whose telephone number is 571- 

272- 1698. The examiner can normally be reached on M-F (8:00 am to 4:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



sws 




STEPHEN W. 8MOOT 
PRIMARY EXAMINER 



